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57 ABSTRACT

A chain guide structure for a chain drive type transmission
mechanism which ensures that even when a solid matter,
such as a small stone, gets nipped and a strong impact is
exerted on a chain guide, the chain guide deforms so as to
absorb the impact and permit the small stone or the like to
be swiftly eliminated. The chain guide fastened to the engine
case is provided so as to cover a drive chain wound around
a drive sprocket, at a part of the periphery of the drive
sprocket and in an arcuate form. The chain guide is formed
with a brittle portion lower in strength than other portions
thereof. The brittle portion is located above and in the
vicinity of a front end portion at which the chain guide is
situated closest to the drive chain. Thus, an engine case can
be protected from damage.

20 Claims, 6 Drawing Sheets
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1
CHAIN GUIDE STRUCTURE FOR CHAIN
DRIVE TYPE TRANSMISSION MECHANISM

CROSS-REFERENCE TO RELATED
APPLICATIONS

The present application claims priority under 35 USC 119
to Japanese Patent Application No. 2014-047064 filed Mar.
11, 2014 the entire contents of which are hereby incorpo-
rated by reference.

BACKGROUND OF THE INVENTION

1. Field of the Invention

The present invention relates to a chain guide structure for
a chain drive type transmission mechanism by which an
output of an internal combustion engine mounted on a
vehicle is transmitted to a rear wheel through a drive chain.

2. Description of Background Art

In a chain drive type transmission mechanism, in order
that a drive chain wound around a drive sprocket fitted to an
output shaft of an internal combustion engine will not be
disengaged from the drive sprocket due to, for example,
vibrations during operation of the vehicle, a chain guide is
provided so as to cover the drive chain on the drive sprocket
over a range from a front side of a radial periphery of the
drive sprocket to an obliquely upper rear side of the periph-
ery.

The chain guide is provided in proximity to the drive
chain wound around the drive sprocket. At its rear-side
portion, the chain guide restrains vibrations of the drive
chain in a position where the drive chain starts being wound
around the drive sprocket. At its front-side portion, the chain
guide is situated closest to the drive chain, thereby prevent-
ing the drive chain from being disengaged from the drive
sprocket.

In general, a chain guide is mounted to an engine case by
being fastened to fastening boss portions of the engine case.

In the case of a vehicle designed for traveling on rough
terrain, such as an off-road vehicle, a small stone or the like
may spring up and may get nipped between a drive chain and
a chain guide in the manner of being dragged in by the drive
chain which is rotationally moving. In view of this, a large
cover may be provided for preventing a small stone or the
like from getting nipped between the drive chain and the
chain guide. Or a contrivance may be made such that the
impact load on the chain guide can be received in a satis-
factory manner. See, for example, Japanese Patent Laid-
Open No. Hei 6-255559.

In the chain guide structure disclosed in Japanese Patent
Laid-Open No. Hei 6-255559, the chain guide is put in
contact with a required part of a crankcase of an internal
combustion engine.

Even if a small stone or the like gets nipped between the
chain guide and a drive chain wound around a drive sprocket
and an impact is exerted on the chain guide, the impact load
can be received by the required part of the crankcase, and the
small stone or the like can be eliminated.

However, depending on the conditions of the rough
terrain, there may be cases where a small stone exceeding an
anticipated size gets nipped between the chain guide surface
and the drive chain. In such a case, if the impact load
received by the chain guide is considerably high, the strong
impact force received by the chain guide may possibly be
exerted as a high load on a required part of a crankcase in
contact with the chain guide, thereby damaging the required
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part together with fastening boss portions. Such a possibility
should, naturally, be excluded.

SUMMARY AND OBJECTS OF THE
INVENTION

It is an object of an embodiment of the present invention
to provide a chain guide structure for a chain drive type
transmission mechanism which ensures that when a solid
matter such as a small stone gets nipped between a drive
chain and a chain guide and a strong impact is exerted on the
chain guide, the chain guide deforms so as to absorb the
impact and permit the small stone or the like to be eliminated
speedily, whereby an engine case can be protected from
damage.

According to an embodiment of the present invention,
there is provided a chain guide structure for a chain drive
type transmission mechanism including a drive chain (24)
for transmitting motive power, the drive chain (24) is looped
around and between a drive sprocket (23) and a driven
sprocket. The drive sprocket (23) is fitted to an output shaft
(22) protruding outside from an engine case (11) of an
internal combustion engine mounted on a vehicle with the
driven sprocket being provided on a side of a rear wheel. A
chain guide (30), fastened to the engine case (11), is pro-
vided so as to cover the drive chain (24) wound around the
drive sprocket (23), at a part of a periphery of the drive
sprocket (23) and in an arcuate form. The chain guide (30)
is formed with a brittle portion (B) lower in strength than
other portions thereof. The brittle portion (B) is located in an
upper vicinity of a front end portion (31f) at which the chain
guide (30) is situated closest to the drive chain (24).

According to an embodiment of the present invention, the
chain guide structure for a chain drive type transmission
mechanism includes a guide surface (31), facing the drive
chain (24), of the chain guide (30) that is so disposed that a
spacing between the guide surface (31) and the drive chain
(24) gradually increases along an obliquely upward direction
from the front end portion (310 at which the spacing is the
smallest.

According to an embodiment of the present invention, the
chain guide structure for a chain drive type transmission
mechanism includes the brittle portion (B) of the chain guide
(30) that is formed by thinning (that is, partial removal of
material).

According to an embodiment of the present invention, the
chain guide structure for a chain drive type transmission
mechanism includes a fastening portion (30a, 305), fastened
to the engine case (11), of the chain guide (30) that is
provided in a position which is not in a direction from a
center of rotation of the drive sprocket (23) toward the brittle
portion (B).

According to an embodiment of the present invention, the
chain guide structure for a chain drive type transmission
mechanism includes the chain guide (30) that is fastened at
its fastening portion (30a, 305) to a fastening boss portion
(11a, 1156) which is formed to project from the engine case
(11) and to be brittle.

According to an embodiment of the present invention, the
chain guide structure for a chain drive type transmission
mechanism includes the guide surface (31) of the chain
guide (30) that is configured so that the front end portion
(31/) thereof that is situated closest to the drive chain (24) is
at a lower end portion thereof. A portion thereof in a vicinity
of a position where the drive chain (24) starts being wound
around the drive sprocket (23) is a rear end portion (317)
thereof.
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According to an embodiment of the present invention, the
chain guide (30) fastened to the engine case (11) is provided
s0 as to cover the drive chain (24) wound around the drive
sprocket (23), at a part of the radial periphery of the drive
sprocket (23) and in an arcuate form. In addition, the chain
guide (30) is formed with the brittle portion (B) lower in
strength than other portions thereof. The brittle portion (B)
is located in an upper vicinity of the front end portion (31f)
at which the chain guide (30) is situated closest to the drive
chain (24). Therefore, when a solid matter such as a small
stone is drawn in between the rotationally moving drive
chain (24) and the chain guide (30) in the manner of being
dragged by the drive chain (24), the solid matter is liable to
get nipped between the chain guide (30) and the drive chain
(24) either at the brittle portion (B), in the upper vicinity of
the front end portion (31f) situated closest to the drive chain
(24), or in the vicinity of the brittle portion (B), and a strong
impact load is liable to be exerted on the brittle portion (B).
In such a situation, the brittle portion (B) of the chain guide
(30) is ruptured so as to absorb the impact and permit the
small stone or the like to be eliminated swiftly, whereby the
engine case (11) can be protected from damage.

Consequently, it is possible at low cost to perform an easy
repair, by replacing only the chain guide (30), which is
inexpensive.

According to an embodiment of the present invention, the
guide surface (31), facing the drive chain (24), of the chain
guide (30) is so arranged that the spacing between the guide
surface (31) and the drive chain (24) gradually increases
along an obliquely upward direction from the front portion
at which the spacing is the smallest. This arrangement
ensures that when a solid matter such as a small stone is
drawn forward between the rotationally moving drive chain
(24) and the guide surface (31) of the chain guide (30) in the
manner of being dragged by the drive chain (24) from an
upper rear side where the spacing between the drive chain
(24) and the guide surface (31) is large, the solid matter
gradually comes to be clamped between the drive chain (24)
and the chain guide (30) arranged so that the spacing
therebetween gradually decreases along a forward direction.
Eventually, at the brittle portion (B) in the upper vicinity of
the front end portion (310 at which the guide surface (31) of
the chain guide (30) is situated closest to the drive chain
(24), the solid matter can be nipped between the brittle
portion (B) and the drive chain (24), exerting a great impact
on the brittle portion (B). As a result, the brittle portion (B)
of'the chain guide (30) is ruptured so as to absorb the impact
and permit the small stone or the like to be speedily
eliminated, whereby the engine case (11) can be protected.

According to an embodiment of the present invention, the
brittle portion (B) of the chain guide (30) is formed by
thinning. This permits the brittle portion (B) to be formed at
low cost through a simple machining or processing.

According to an embodiment of the present invention, the
fastening portion (30a, 305), fastened to the engine case
(11), of the chain guide (30) is provided in a position which
is not in the direction from the center of rotation of the drive
sprocket (23) toward the brittle portion (B). This configu-
ration ensures that when an impact load is exerted on the
brittle portion (B) of the chain guide (30), the influence, if
any, of the impact on the fastening portion (30a, 305) for
fastening to the engine case (11) can be reduced. In addition,
the brittle portion (B) of the chain guide (30) can be ruptured
easily and solely, without influencing the engine case (11).
Consequently, the engine case (11) can be reliably protected
from damage.
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According to an embodiment of the present invention, the
chain guide (30) is fastened at its fastening portion (30a,
305) to a fastening boss portion (11a, 115) which is formed
to project from the engine case (11) and to be brittle.
Therefore, the rupture of the brittle portion (B) due to the
getting-nipped of a small stone or the like is accompanied by
deformation of the fastening boss portion (11a, 115). Con-
sequently, the impact can be absorbed more assuredly, and
a solid matter S can be easily discharged.

According to an embodiment of the present invention, the
guide surface (31) of the chain guide (30) is configured so
that the front end portion (31f) thereof situated closest to the
drive chain (24) is at a lower end portion thereof. In addition,
a portion thereof in the vicinity of a position where the drive
chain (24) starts being wound around the drive sprocket (23)
is a rear end portion (317) thereof. In this configuration, the
rear end portion (317) of the guide surface (31) of the chain
guide (30) restrains vibrations of the drive chain (24), and
the front end portion (31f) of the guide surface (31) prevents
the drive chain (24) from being disengaged from the drive
sprocket (23). Thus, there is obtained the following effect.
The solid matter such as a small stone that is dragged in may
be so small-sized that it will not exert an impact load strong
enough to rupture the brittle portion even if nipped at the
brittle portion (B) in the upper vicinity of the front end
portion (31f) situated closest to the drive chain (24). In such
a case, the solid matter is readily discharged downwardly via
the front end portion (31f) which is also the lower end
portion of the guide surface (31) of the chain guide (30), to
the exterior. Thus, the load exerted on the chain guide (30)
in this situation can be removed speedily.

Further scope of applicability of the present invention will
become apparent from the detailed description given here-
inafter. However, it should be understood that the detailed
description and specific examples, while indicating pre-
ferred embodiments of the invention, are given by way of
illustration only, since various changes and modifications
within the spirit and scope of the invention will become
apparent to those skilled in the art from this detailed descrip-
tion.

BRIEF DESCRIPTION OF THE DRAWINGS

The present invention will become more fully understood
from the detailed description given hereinbelow and the
accompanying drawings which are given by way of illus-
tration only, and thus are not limitative of the present
invention, and wherein:

FIG. 1 is a side view of an internal combustion engine
supported by a body frame of an off-road vehicle according
to an exemplary embodiment of the present invention, and
the surroundings of the internal combustion engine;

FIG. 2 is a partial side view of the internal combustion
engine;

FIG. 3 is a partial sectional view of the internal combus-
tion engine (a sectional view taken along line III-1IT of FIG.
2);

FIG. 4 is a partial side view showing a state where a
sprocket cover and a chain guide are removed from the
internal combustion engine;

FIG. 5 is a partial side view showing a state where the
internal combustion engine shown in FIG. 4 is equipped
with the chain guide; and

FIG. 6 is a partial side view for explaining a state where
a small stone has got nipped between the chain guide of the
internal combustion engine and a drive chain.
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DETAILED DESCRIPTION OF THE
PREFERRED EMBODIMENTS

An embodiment, disclosed by way of example, of the
present invention will now be described below, referring to
FIGS. 1 to 6.

FIG. 1 is a side view of a part, where an internal
combustion engine 10 is mounted on a motorcycle 1 accord-
ing to the exemplary embodiment of the present invention.

Note that the frontward, rearward, leftward, and rightward
directions in the descriptions in the specification and the
appended claims are on a normal basis wherein the front-
ward direction is the direction of a straight forward opera-
tion of the motorcycle 10 according to this embodiment.

The motorcycle 1 in this embodiment is an off-road
vehicle for traveling on rough terrain.

The internal combustion engine 10 is supported by a body
frame 2, in which a main frame 4 extends obliquely rear-
wardly and downwardly from a head pipe 3. A down frame
5 extends from the head pipe 3, at a steeper downward
inclination than that of the main frame 4. A center frame 6
extends downwardly from a rear end of the main frame 4. A
lower end of the center frame 6 and a lower end of the down
frame 5 are connected together by a connecting frame 7.

An upper portion of the down frame 5 and a rear portion
of the main frame 4 are interconnected and reinforced by a
reinforcement frame 8.

The internal combustion engine 10 is a water-cooled,
single-cylinder, four-stroke-cycle internal combustion
engine. A cylinder block 12 and a cylinder head 13 are
fastened onto a crankcase 11 in a stacked manner, and an
upper side of the cylinder head 13 is covered with a cylinder
head cover 14, whereby an engine main body is configured.

The cylinder block 12, the cylinder head 13, and the
cylinder head cover 14 stacked over the crankcase 11
extends upwardly, while slightly slanting forward, from the
crankcase 11.

The internal combustion engine 10 is transversely
mounted on the body frame 2, with a crankshaft 20 directed
in the left-right direction.

The internal combustion engine 10 is supported by the
body frame 2 in three positions. More specifically, the
crankcase 11 is attached to and supported by a support
bracket 15, which projects from a lower portion of the down
frame 5, and a support bracket 16, which projects from a
lowermost portion of the connecting frame 7, through sup-
port bolts 156 and 16b. In addition, a rear portion of the
cylinder head 13 is attached to a support bracket 17, which
projects from an upper end of the center frame 6, through a
support bolt 175.

The crankcase 11 is formed by uniting left and right
halves. In a front half of the inside of the crankcase 11, the
crankshaft 20 is rotatably arranged between left and right
side walls of the left and right halves. In a rear half of the
inside of the crankcase 11, a transmission is provided. More
specifically, a main shaft 21 and a counter shaft 22 of the
transmission are rotatably arranged between the left and
right side walls.

Referring to FIG. 3, an AC generator 28 is provided on a
left-side shaft portion of the crankshaft 20 protruding by
penetrating a left side wall 11L of the crankcase 11.

A circumferential wall 11s is formed to project from the
left side wall 11L so as to surround the AC generator 28. An
ACG cover 18 including a circumferential wall, which
corresponds to the circumferential wall 115, and a side wall
covers the AC generator 28.

10

15

20

25

30

35

40

45

50

55

60

6

The counter shaft 22 in the transmission is the output shaft
of the internal combustion engine 10. The left end of the
counter shaft 22 protrudes to the outside by penetrating
leftward the left side wall 11L of the crankcase 11 with a
drive sprocket 23 being fitted to the left end.

The motorcycle 1 in this embodiment includes a chain
drive type transmission mechanism, wherein a drive chain
24 is looped around and between the drive sprocket 23 and
a driven sprocket (not illustrated) on the side of a rear wheel
s0 as to transmit power to the rear wheel.

A chain guide 30 is attached to the left side wall 111 of
the crankcase 11, in such a manner so as to surround the
drive chain 24 (wound around the drive sprocket 23) in an
arcuate form ranging from a front side to an obliquely upper
side of the periphery of the drive sprocket 23.

In addition, a sprocket cover 35 is attached, in the manner
of being co-fastened together with the chain guide 30, to the
left side wall 11L of the crankcase 11 so as to cover the left
side of the drive sprocket 23.

As depicted in FIG. 4, the left side wall 111 of the
crankcase 11 is projectingly formed with a fastening boss
portions 11a and 1156 (each having therein a female screw
hole for a bolt) in those positions in the periphery of the
drive sprocket 23 which are respectively on a front side and
an obliquely upper side of the drive sprocket 23 (see FIG. 3).

The fastening boss portions 11a and 11b, which are
cylindrical in shape, are formed to be thin in material
thickness and be brittle.

The fastening boss portion 11a on the front side projects
in a rear vicinity of the circumferential wall 11s projects
from the left side wall 11L so as to surround the AC
generator 28.

Bearing surfaces of the fastening boss portions 11a and
115 are substantially on the same vertical plane as an end
face of the circumferential wall 11s.

As depicted in FIG. 5, the chain guide 30 is a plate-like
member, which is formed in a generally arcuate form
ranging from a front side to an obliquely upper side of the
periphery of the drive sprocket 23. A guide surface 31,
facing the drive chain 24, of the chain guide 30 is disposed
so that the spacing between itself and the drive chain 24
gradually increases from its front portion, at which the
spacing is the smallest, toward the obliquely upper side.

The guide surface 31 of the chain guide 30 is configured
so that a portion thereof situated closest to the drive chain 24
is a front end portion 31f'thereof and a portion thereof in the
vicinity of a position where the drive chain 24 starts being
wound around the drive sprocket 23 is a rear end portion 317
thereof. A front end fastening portion 30a of the chain guide
30 is formed to project more to an obliquely front side than
the front end portion 31f of the guide surface 31. The rear
end portion 31~ of the guide surface 31 is situated at a rear
end part 307 of the chain guide 30.

As shown in FIG. 5, the arcuate plate-like chain guide 30
is formed therein with three small circular holes 32 (light-
ening holes) aligned on an arc, in an upper vicinity of the
front end portion 31f of the guide surface 31 at which the
guide surface 31 is situated closest to the drive chain 24.

Thus, the chain guide 30 is formed with a brittle portion
B (the portion marked with scattered dots in FIG. 5) lower
in strength than other portions due to the presence of the
three small circular holes 32, in an upper vicinity of the front
end portion 31f of the guide surface 31.

The chain guide 30 is formed with a rear-side fastening
portion 3056 which protrudes to an obliquely upper side from
a portion, slightly spaced frontward from the rear end part
307, of the chain guide 30.
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In the chain guide 30, which is an arcuate plate-like
member, the brittle portion B is located between the front
end fastening portion 30a and the rear-side fastening portion
304, nearer to the front end fastening portion 30a than to the
rear-side fastening portion 3064.

The front end fastening portion 30a and the rear-side
fastening portion 306 of the chain guide 30 are each pro-
vided with a bolt hole, corresponding respectively to the
fastening boss portions 11a and 115 formed projecting from
the left side wall 111 of the crankcase 11, and are put in
contact with the bearing surfaces of the fastening boss
portions 11a and 115 (see FIGS. 4 and 5).

The front end fastening portion 30a and the rear-side
fastening portion 306 where the chain guide 30 is fastened
to the crankcase 11 are not provided in a direction from the
center of rotation of the drive sprocket 23 toward the brittle
portion B.

As depicted in FIG. 2, the sprocket cover 35 is arranged
from the left side so as to cover a roughly upper half of the
drive sprocket 23.

The sprocket cover 35 is a plate-like member that extends
from a front side through an upper side to a rear side in a
sector-like shape, centered on a portion facing the counter
shaft 22, so as to cover the roughly upper half of the drive
sprocket 23. The sprocket cover 35 is formed therein with a
plurality of openings 35/ for thinning, which are gradually
enlarged as the sprocket cover 35 extends outwardly in the
sector-like shape.

More particularly, that portion of the sprocket cover 35
which faces the arcuate gap between the guide surface 31 of
the chain guide 30 and the drive chain 24 is formed therein
with about two arcuate openings 354.

At alower end (front end) and an upper end of a front-side
arcuate portion of the sprocket cover 35, there are formed
cylindrical boss portions 35a and 356 which project to the
inner side (right side) in the vehicle widthwise direction (see
FIGS. 2 and 3).

The cylindrical boss portions 35¢ and 356 correspond
respectively to the fastening boss portions 11a¢ and 115 that
are formed projecting from the left side wall 111 of the
crankcase 11.

The chain guide 30 is disposed in a state in which the front
end fastening portion 30a and the rear-side fastening portion
305 of the chain guide 30 are in contact with the bearing
surfaces of the fastening boss portions 11a and 116 formed
projecting from the left side wall 11L of the crankcase 11
(see FIG. 5). Then, the sprocket cover 35 is disposed in a
state in which the cylindrical boss portions 35a¢ and 356 of
the sprocket cover 35 are in contact with the front end
fastening portion 30a and the rear-side fastening portion 305
of the chain guide 30 (see FIG. 2). Further, fastening bolts
40a and 405 are inserted into the cylindrical boss portions
35a and 356 and the fastening portions 30a and 304, put into
screw engagement with the fastening boss portions 11a and
115 and tightened. By these operations, the chain guide 30
and the sprocket cover 35 are co-fastened to the fastening
boss portions 11a and 115 of the crankcase 11. See, FIGS.
2 and 3.

When the chain guide 30 is mounted to the left side wall
11L of the crankcase 11 in this way, the guide surface 31 of
the chain guide 30 is so arranged that the spacing between
itself and the drive chain 24 gradually increases along an
obliquely upward direction from its front end portion 31f, at
which the spacing is the smallest, to its rear end portion 31r.
In this arrangement, the rear end portion 317 of the guide
surface 31 of the chain guide 30 restrains vertical vibrations
of the drive chain 24. In addition, the front end portion 31/
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of the guide surface 31, at which the guide surface 31 is
situated closest to the drive chain 24, securely prevents the
drive chain 24 from being disengaged from the drive
sprocket 23.

Referring to FIG. 6, a solid matter such as a small stone
may be drawn in between the rotationally moving drive
chain 24 and the guide surface 31 of the chain guide 30, in
the manner of being dragged by the drive chain 24 from the
upper rear side where the spacing between the drive chain 24
and the guide surface 31 is large. In such a situation, the
solid matter S having a significant size that is being dragged
in forward comes gradually to be clamped between the drive
chain 24 and the chain guide 30 so arranged that the spacing
therebetween gradually decreases along a forward direction.
Eventually, at the brittle portion B in the upper vicinity of the
front end portion 31f of the guide surface 31 of the chain
guide 30 at which the guide surface 31 is situated closest to
the drive chain 24, the solid matter S is nipped between the
brittle portion B and the drive chain 24, exerting a great
impact load on the brittle portion B.

As illustrated in FIG. 6, the brittle portion B of the chain
guide 30 is lower in strength than the other portions due to
the presence of the small circular holes 32 provided as
lightening holes. Therefore, the impact load causes rupture
of the brittle portion B of the chain guide 30.

As illustrated in FIG. 6, at the brittle portion B of the chain
guide 30 formed in the arcuate shape, the rupture occurs in
the position of at least one of the three small circular holes
32. Upon the rupture, the chain guide 30 is greatly deformed
on both sides of the ruptured portion thereof. The chain
guide 30 is ruptured wide open on the arcuate shape’s outer
circumference side of the position of the small circular hole
32. Consequently, the solid matter S is clamped in the
enlarged gap between the ruptured brittle portion B and the
drive chain 24.

In this instance, that portion of the chain guide 30 which
is on the front side of the ruptured portion may be slightly
moved rotationally (in one direction) about the fastening
bolt 40a on the front side, and that portion of the chain guide
30 which is on the rear side of the ruptured portion may be
slightly moved rotationally (in the opposite direction) about
the fastening bolt 405 on the rear side.

Therefore, the impact is absorbed by the rupturing at the
brittle portion B of the chain guide 30, so that the impact
does not exert any influence on the crankcase 11. Thus, the
crankcase 11 can be protected from damage.

Note that the solid matter S that got nipped springs out
leftwardly or rightwardly by the frictional contact therewith
of a rugged portion of the rotationally moving drive chain
24.

The solid matter S sprung toward the outside along the
vehicle widthwise direction is easily released to the exterior
through the arcuate opening 35/ formed in the sprocket
cover 35.

Thus, when a solid matter S has got nipped between the
guide surface 31 of the chain guide 30 and the drive chain
24, the brittle portion B of the chain guide 30 ruptures,
absorbing the impact and thereby protecting the crankcase
11. Accordingly, it is possible at low cost to perform an easy
repair, by replacing only the chain guide 30, which is
inexpensive.

The solid matter dragged in may be small-sized so that it
will not exert an impact load strong enough to rupture the
brittle portion B even if nipped at the brittle portion B in the
upper vicinity of the front end portion 31f'situated closest to
the drive chain 24. In such a case, the solid matter is readily
discharged downwardly via the front end portion 31f, which



US 9,469,375 B2

9

is also the lower end portion of the guide surface 31 of the
chain guide 30, to the exterior. Therefore, the load exerted on
the chain guide 30 in this situation can be swiftly removed.

The front end fastening portion 30a and the rear-side
fastening portion 305 at which the chain guide 30 is fastened
to the crankcase 11 are not provided in the direction from the
center of rotation of the drive sprocket 23 (the axis of the
counter shaft 22) toward the brittle portion B. This ensures
that even when a solid matter S is nipped between the chain
guide 30 and the drive chain 24 and an impact load is exerted
on the brittle portion B, the impact load would not be exerted
directly on the front end fastening portion 30a and the
rear-side fastening portion 305, in other words, on the
fastening boss portions 11a and 115 of the crankcase 11.
Therefore, the influence, if any, of the impact load can be
lessened. Accordingly, such troubles as deformation of the
fastening boss portions 11a and 115 of the crankcase 11 can
be avoided.

In addition, the impact load can be concentrated on the
brittle portion B, instead of receiving it by the front end
fastening portion 30a and the rear-side fastening portion
3054, that is, by the fastening boss portions 11a and 115. As
a result, the brittle portion B can be ruptured solely and
easily.

Note that the fastening boss portions 11a and 116 are
formed to be brittle. When the impact load on the brittle
portion B of the chain guide 30 is high so as to influence the
fastening boss portions 11a and 115 as well, deformation of
the fastening boss portions 11a and 115 occurs concurrently
with the rupture of the brittle portion B. This permits a more
assured absorption of the impact and an easier discharge of
the solid matter S.

In addition, any damage to the crankcase 11 can be limited
to only the deformation of the fastening boss portions 11a
and 115.

In the chain guide 30 according to this embodiment, the
brittle portion B is formed by providing the three small
circular holes 32. By the simple thinning process of boring
the circular holes. Therefore, the brittle portion B can be
formed at low cost.

The brittle portion of the chain guide can also be formed
by thinning in any other form than the circular holes.

The method for forming the brittle portion is not limited
to the thinning. For instance, the brittle portion can be
formed by providing a notch or notches at a side edge or
edges of the arcuate plate-like member, by partially reducing
the width of the arcuate plate-like member, or by partially
reducing the material thickness of the arcuate plate-like
member. Various other methods can also be contemplated
for forming the brittle portion.

The invention being thus described, it will be obvious that
the same may be varied in many ways. Such variations are
not to be regarded as a departure from the spirit and scope
of the invention, and all such modifications as would be
obvious to one skilled in the art are intended to be included
within the scope of the following claims.

What is claimed is:

1. A chain guide structure for a chain drive transmission

mechanism comprising:

a drive chain for transmitting motive power, the drive
chain being looped around and between a drive
sprocket and a driven sprocket, the drive sprocket being
fitted to an output shaft protruding outside from an
engine case of an internal combustion engine mounted
on a vehicle, the driven sprocket being provided on a
side of a rear wheel,
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a chain guide fastened to the engine case is provided for
covering the drive chain wound around the drive
sprocket, at a part of a periphery of the drive sprocket
and in an arcuate form; and

said chain guide being formed with a brittle portion lower
in strength than other portions thereof, the brittle por-
tion being located in an upper vicinity of a front end
portion at which the chain guide is situated closest to
the drive chain.

2. The chain guide structure for a chain drive transmission
mechanism according to claim 1, wherein a guide surface,
facing the drive chain, of the chain guide is disposed so that
a spacing between the guide surface and the drive chain
gradually increases along an obliquely upward direction
from the front end portion at which the spacing is the
smallest.

3. The chain guide structure for a chain drive transmission
mechanism according to claim 1, wherein the brittle portion
of the chain guide is formed by thinning.

4. The chain guide structure for a chain drive transmission
mechanism according to claim 2, wherein the brittle portion
of the chain guide is formed by thinning.

5. The chain guide structure for a chain drive transmission
mechanism according to claim 1, wherein a fastening por-
tion, fastened to the engine case, of the chain guide is
provided in a position which is not in a direction from a
center of rotation of the drive sprocket toward the brittle
portion.

6. The chain guide structure for a chain drive transmission
mechanism according to claim 2, wherein a fastening por-
tion, fastened to the engine case, of the chain guide is
provided in a position which is not in a direction from a
center of rotation of the drive sprocket toward the brittle
portion.

7. The chain guide structure for a chain drive transmission
mechanism according to claim 3, wherein a fastening por-
tion, fastened to the engine case, of the chain guide is
provided in a position which is not in a direction from a
center of rotation of the drive sprocket toward the brittle
portion.

8. The chain guide structure for a chain drive transmission
mechanism according to claim 5, wherein the chain guide is
fastened at its fastening portion to a fastening boss portion
which is formed to project from the engine case and to be
brittle.

9. The chain guide structure for a chain drive transmission
mechanism according to claim 1,

wherein the guide surface of the chain guide is configured
so that:

the front end portion thereof situated closest to the drive
chain is a lower end portion thereof; and

a portion thereof in a vicinity of a position where the drive
chain starts being wound around the drive sprocket is a
rear end portion thereof.

10. The chain guide structure for a chain drive transmis-

sion mechanism according to claim 2,

wherein the guide surface of the chain guide is configured
so that:

the front end portion thereof situated closest to the drive
chain is a lower end portion thereof; and

a portion thereof in a vicinity of a position where the drive
chain starts being wound around the drive sprocket is a
rear end portion thereof.

11. The chain guide structure for a chain drive transmis-

sion mechanism according to claim 3,

wherein the guide surface of the chain guide is configured

so that:
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the front end portion thereof situated closest to the drive
chain is a lower end portion thereof; and

aportion thereof in a vicinity of a position where the drive
chain starts being wound around the drive sprocket is a
rear end portion thereof.

12. The chain guide structure for a chain drive transmis-

sion mechanism according to claim 5,

wherein the guide surface of the chain guide is configured
so that:

the front end portion thereof situated closest to the drive
chain is a lower end portion thereof; and

aportion thereof in a vicinity of a position where the drive
chain starts being wound around the drive sprocket is a
rear end portion thereof.

13. The chain guide structure for a chain drive transmis-

sion mechanism according to claim 7,

wherein the guide surface of the chain guide is configured
so that:

the front end portion thereof situated closest to the drive
chain is a lower end portion thereof; and

aportion thereof in a vicinity of a position where the drive
chain starts being wound around the drive sprocket is a
rear end portion thereof.

14. A chain guide structure for a chain drive transmission

mechanism comprising:

a drive chain for transmitting motive power, the drive
chain being looped around and between a drive
sprocket and a driven sprocket;

a chain guide for covering the drive chain wound around
the drive sprocket, at a part of a periphery of the drive
sprocket and in an arcuate form; and

said chain guide being formed with a brittle portion lower
in strength than other portions thereof, the brittle por-
tion being located in an upper vicinity of a front end
portion at which the chain guide is situated closest to
the drive chain.
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15. The chain guide structure for a chain drive transmis-
sion mechanism according to claim 14, wherein a guide
surface, facing the drive chain, of the chain guide is disposed
so that a spacing between the guide surface and the drive
chain gradually increases along an obliquely upward direc-
tion from the front end portion at which the spacing is the
smallest.

16. The chain guide structure for a chain drive transmis-
sion mechanism according to claim 14, wherein the brittle
portion of the chain guide is formed by thinning.

17. The chain guide structure for a chain drive transmis-
sion mechanism according to claim 14, wherein a fastening
portion, fastened to the engine case, of the chain guide is
provided in a position which is not in a direction from a
center of rotation of the drive sprocket toward the brittle
portion.

18. The chain guide structure for a chain drive transmis-
sion mechanism according to claim 16, wherein a fastening
portion, fastened to an engine case, of the chain guide is
provided in a position which is not in a direction from a
center of rotation of the drive sprocket toward the brittle
portion.

19. The chain guide structure for a chain drive transmis-
sion mechanism according to claim 17, wherein the chain
guide is fastened at its fastening portion to a fastening boss
portion which is formed to project from the engine case and
to be brittle.

20. The chain guide structure for a chain drive transmis-
sion mechanism according to claim 14,

wherein the guide surface of the chain guide is configured

so that:

the front end portion thereof situated closest to the drive

chain is a lower end portion thereof; and

a portion thereof in a vicinity of a position where the drive

chain starts being wound around the drive sprocket is a
rear end portion thereof.
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